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Concepts & ThoughtsConcepts & Thoughts

Distributed.Distributed.
As a lead. As a lead. 
Myriad.Myriad.
New technologies.New technologies.

"Without new investment "Without new investment 
in power infrastructure and in power infrastructure and 
greater energy efficiency greater energy efficiency 
and conservation, New and conservation, New 
England could soon be England could soon be 
consuming more electricity consuming more electricity 
than it can produce or buy than it can produce or buy 
from its neighbors," said from its neighbors," said 
Stephen Whitley, ISO New Stephen Whitley, ISO New 
England's chief operating England's chief operating 
officer. officer. 
Boston Globe 4/26/06Boston Globe 4/26/06

The Learning 
Curve

Outside the

Box



Distributed GenerationDistributed Generation
Moving away from Moving away from 
centralized plants.centralized plants.
–– Waste Heat.Waste Heat.
–– Transmission Loss.Transmission Loss.
–– Pollution.Pollution.

Security.Security.
–– Onsite backup.Onsite backup.
–– National targets.National targets.

One world.One world.
–– Pollution.Pollution.
–– RenewablesRenewables and Fuel and Fuel 

Diversity.Diversity.



What we discovered.What we discovered.
Cost savings.Cost savings.
–– Lower Taxes.Lower Taxes.

Economic edge.Economic edge.
–– Economic Development.Economic Development.
–– Innovative and willing Innovative and willing 

to partner.to partner.

New Projects on line.New Projects on line.
–– $35 Million School.$35 Million School.
–– New water source.New water source.
–– New treatment plant.New treatment plant.

Frustration leads to Frustration leads to 
FreedomFreedom
Municipal Role.Municipal Role.
–– As Customer.As Customer.
–– As Public Benefactor.As Public Benefactor.
–– As Utility.As Utility.

Why not?Why not?



ResultsResults
Ultimate goal.Ultimate goal.
–– Municipal Utility.Municipal Utility.
–– 27 MW.27 MW.

2 Hydro 2 Hydro –– existing existing 
dams.dams.
Wind.Wind.
400,000 sq ft (PV)400,000 sq ft (PV)
CHP turbines.CHP turbines.

–– $27 million.$27 million.
–– Cost/taxpayer = $0Cost/taxpayer = $0
–– 60,000 tons / yr.60,000 tons / yr.

24,000 cars. 24,000 cars. 

First stage.First stage.
–– WWTP CHPWWTP CHP
–– Use MethaneUse Methane

RenewableRenewable
Cleaner burnCleaner burn
FreeFree

–– CurrentCurrent
$85,000/yr/elec.$85,000/yr/elec.
$35,000/yr/oil.$35,000/yr/oil.

–– Projected:Projected:
$35,000/yr/elec.$35,000/yr/elec.
$10,000/yr/propane.$10,000/yr/propane.
2 year payback.2 year payback.



ConventionalConventional



Combined Heat & PowerCombined Heat & Power

-or-







PollutionPollution



Gas Input
0.972mmBtu/hr
17.7scfm

Required Output

0.477mmBTU
Heat

80 kW Electrical
Grid

Gas Input
0.596mmBtu/hr
10.8scfm

CHP Conventional

Gas Energy
0.972mmBtu/hr

Basic Rate  $11/mmBtu
=$10.69

Gas Energy 0.596 scfm
Basic Rate $11/mmBtu

=$6.556/hr

Costs CHP Conventional
Gas $10.69/hr $6.56/hr
Electricity N/A $9.60/hr

------------ ------------
$10.69/hr $16.16/hr

Saving with CHP = $5.47/hr
@ 5000hr/yr    = $27 350/yr
@ 8000hr/yr    =  $43 760/yr

Electrical Energy 80kWhr
Basic Rate 12c/KWhr

=$9.60/hr
Boiler 80% Efficient

Conventional
80 0.15 12

0.596 13 7.748

19.748

CHP Savings/hr
0.972 13 12.636 Hrs/yr $7.11

0 0 0 5000 $35,560.00

12.636 8000 $56,896.00



Heat?Heat?

Heat.Heat.
Cool.Cool.
Both/Same time.Both/Same time.
Evaporation Evaporation 
Dehumidification.Dehumidification.
Water.Water.
Steam.Steam.
Air.Air.

Grocery.Grocery.
Bakery.Bakery.
Cold storage.Cold storage.
Living space.Living space.
Ice rink.Ice rink.
Swimming pool.Swimming pool.
Manufacturing.Manufacturing.



WasteWaste--Water PlantWater Plant





FarmsFarms



SchoolsSchools
$250,000.00

$150,000.00

$200,000.00

$ 75,000.00



SchoolsSchools



Heating / CoolingHeating / Cooling
SchoolsSchools



CostsCosts

$16,000Heat Exchanger

$27,300Misc Costs

$5,200Gas Interconnection Cost

$500Electrical Interconnection Cost

$70,000Construction Cost

$5,000Fluid Cooler

$9,700Engineering Costs

$214,000Total Costs

$80,000Microturbine

$300Permitting Costs



CT = Energy Independence Act CT = Energy Independence Act 
Distributed ResourcesDistributed Resources

Incentives/Grants Incentives/Grants 
Customer Side GenerationCustomer Side Generation
–– $500/kW Southwest Connecticut*$500/kW Southwest Connecticut*
–– $450/kW Remainder of Connecticut$450/kW Remainder of Connecticut
–– Rebate of gas distribution chargeRebate of gas distribution charge

Emergency Generation Emergency Generation 
–– $250/kW Southwest Connecticut*$250/kW Southwest Connecticut*
–– $200/kWRemainder of Connecticut$200/kWRemainder of Connecticut
–– Must enroll in ISOMust enroll in ISO--NE Demand Response NE Demand Response 

ProgramProgram

*  Additional $50/kW only available for units operational before*  Additional $50/kW only available for units operational before
April 30, 2008April 30, 2008



New York = NYSERDANew York = NYSERDA
NYSERDA will support three NYSERDA will support three 
types of projects: feasibility types of projects: feasibility 
studies ($100,000 maximum studies ($100,000 maximum 
subsidy), product development subsidy), product development 
($500,000 max.), and ($500,000 max.), and 
demonstrations ($1,000,000 demonstrations ($1,000,000 
max.). All proposals must be max.). All proposals must be 
costcost--shared at or above 50% shared at or above 50% 
(cash and in(cash and in--kind), with kind), with 
preference given to proposals preference given to proposals 
with higher contribution levels with higher contribution levels 
and higher cash portions of the and higher cash portions of the 
contribution.contribution.



Vermont = CDEFVermont = CDEF
10 V.S.A. § 6523 10 V.S.A. § 6523 (2006)(2006)
Vermont's Clean Energy Development Vermont's Clean Energy Development 
Fund (CDEF) was established in 2005 to Fund (CDEF) was established in 2005 to 
promote the development and deployment promote the development and deployment 
of costof cost--effective and environmentally effective and environmentally 
sustainable electricsustainable electric--power resources power resources ----
primarily renewable energy and combined primarily renewable energy and combined 
heat and power (CHP). The CDEF will heat and power (CHP). The CDEF will 
receive annual payments of $6 million receive annual payments of $6 million --
$7.2 million from Entergy, which owns the $7.2 million from Entergy, which owns the 
Vermont Yankee nuclear power plant. Vermont Yankee nuclear power plant. 



New HampshireNew Hampshire

____________________________?____________________________?

–– Net metering for very small residential Net metering for very small residential 
renewable implementations.renewable implementations.

–– Equal to 0.05 % of the demand.Equal to 0.05 % of the demand.
Yes, that is 5 oneYes, that is 5 one--hundredths of a percent.hundredths of a percent.



The FutureThe Future

Fuel Cells Fuel Cells –– new new 
technologies.technologies.
–– Hydrogen.Hydrogen.

Solar.Solar.
–– Higher efficiencies.Higher efficiencies.
–– Lower costs.Lower costs.



WindWind Smaller.Smaller.
More efficient.More efficient.



Back to the beginning.Back to the beginning.
Think Distributed.Think Distributed.
–– Solar.Solar.
–– Wind.Wind.
–– CHP.CHP.

Made in America.Made in America.
The NH Advantage.The NH Advantage.
SelfSelf--reliance.reliance.

DohDoh!! ??


